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DETAILED ACTION 
Priority 

1 . Receipt is acknowledged of papers submitted under 35 U.S.C. 1 1 9(a)-(d), which 
papers have been placed of record in the file. 

Information Disclosure Statement 

2. The information disclosure statement (IDS) submitted on 8/2/2006 is being 
considered by the examiner. 

Specification 

3. The specification is objected to because: 

a. Page 4 line 30: "the drawing, below" should be changed to "the drawings, 
below". 

b. Page 5 line 2: "The drawing depicts" should be changed to "The drawings 
depict". 

c. Page 5 line 4: "The figures in the drawing" should be changed to "The figures 
in the drawings". 

d. Page 6 line 4: "propogation" should be changed to "propagation". 

e. Page 7 line 2: reference is made to return measurement signal 28, but the 
return signal has been previously referred to as element 36 (see page 7 line 17, 
for example), and is shown in Fig. 2 as element 36. 

f. Page 8 line 4: reference is made to high-frequency receiver 24, but the 
receiver has been previously referred to as element 38 (see page 7 line 6, for 
example), and is shown in Fig. 2 as element 38. 

g. Page 9 line 2: "One this maximum" should be changed to "Once this 
maximum". 
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h. Equation (4) on page 1 1 is difficult to read. 

i. It is unclear why, in equation (5) on page 1 1 , the abbreviation "bzw" is used 
for "and". 

j. On page 1 1 , text appearing above equation (6) refers to equation (3), but 
perhaps should refer to equation (6). 

k. In equation (7) on page 12, it is unclear what "a" and "r" represent in the 
expression "ar cos(...)". Perhaps applicant means "arc cos(...)". 

Claim Objections 

4. Claim 10 is objected to because the limitation "wherein the high-frequency 
measuring device includes a position-detection system for recording a path (s)" does 
not make clear what positions and path are recorded. This limitation may be more 
clearly expressed using the language of claim 6; for example: "the displacement path of 
the high-frequency measuring device is detected by a position-detection system". 

Claim Rejections - 35 USC § 102 

5. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

6. Claims 1 , 7, and 8 are rejected under 35 U.S.C. 1 02(b) as being anticipated by 
Davis (US 5,835,053). 

a. Regarding claim 1 , Davis teaches a method for determining the thickness 
of material by penetrating the material, in particular a method for 
measuring the thickness of walls, ceilings and floors (ab. lines 1-4 disclose a 
roadway ground penetrating radar system for generating a profile of pavement 
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structure showing layer thickness, where a pavement structure may be 
considered a floor), with which a measurement signal (28) in the gigahertz 
frequency range emitted using a high- frequency transmitter (24) 
penetrates the material (10) to be investigated at least once and is detected 
by a high-frequency receiver (38) (ab. lines 4-8 teach the use of a surface- 
coupled transmitter antenna and array of receiver antennas, where the 
transmitter transmits radar signals into the pavement structure; ab. lines 15-17 
teach the use of an additional air-launched "horn" antenna assembly; col. 5 lines 
22-23 teach that the surface-coupled transmitter operates at 1GHz, and col. 5 
lines 36-37 teach that the air-launched assembly transmitter operates at 3GHz), 
wherein the thickness (d) of the material (10) is measured via at least two 
transit-time measurements of the measurement signal performed at various 
positions (20, 22) of the high-frequency transmitter (24) and/or the high- 
frequency receiver (34) (ab. lines 8-15 teach that signal travel times are 
measured and used to determine layer thickness; ab. lines 21-24 teach that the 
system can be wheel mounted for advancing along a roadway and that radar 
data can be synchronized with roadway location, which is here considered the 
measurement of transit-time at various positions of transmitter and receiver). 

b. Regarding claim 7, Davis teaches that the measurement signal (28) is 
generated in the gigahertz frequency range using a pulsed-radar method 
and is launched into the material (10) (col. 5 lines 43-46 teach that "the 
system's transmitters emit short pulses 12 of radio wave energy which travel 
downward into the roadway structure", where the use of gigahertz frequency 
range signals has already been shown to be taught by Davis (see claim 1 
rejection above)). 

c. Regarding claim 8, Davis teaches that one or more measurement 
frequency/frequencies (28) are used in an interval of 1000 MHz to 5000 MHz, 
and preferably in an interval of 1500 MHz to 3500 MHz (col. 5 lines 22-23 
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teach that the surface-coupled transmitter operates at 1GHz, or 1000 MHz, and 
col. 5 lines 36-37 teach that the air-launched assembly transmitter operates at 
3GHz, or 3000 MHz). 

Claim Rejections - 35 USC § 103 

7. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

8. Claim 2 is rejected under 35 U.S.C. 103(a) as being unpatentable over Davis (US 
5,835,053) in view of Nix et al. (US 3,815,016). 

a. Regarding claim 2, Davis teaches that the high-frequency transmitter (24) 
and the high-frequency receiver (38) are operated on a first surface (14) of 
the material (10) (ab. lines 4-8 teach that a surface-coupled transmitter antenna 
and array of receiver antennas are used, and Fig. 2 shows that surface-coupled 
transmitter 7 and receivers 8 and 9 are operated on surface 6 of the pavement 
structure). Davis does not teach that the measurement signal (28) from the 
high-frequency transmitter (24) is reflected back to the high-frequency 
receiver (38) by a reflector means (18). However, Nix et al. teach that "it is 
already known, for example in road construction, to arrange metal portions which 
will be subsequently called "reflectors" underneath the different covering layers, 
and to measure the distance to the reflector by means of a high frequency 
gauge" (col. 1 lines 18-23). It would have been obvious to one of ordinary skill in 
the art to include reflectors between the layers of the pavement structure taught 
by Davis in order to provide distinct reflections from the different layers to 
facilitate measurement of layer thickness. 



Application/Control Number: 10/588,183 
Art Unit: 4182 



Page 6 



9. Claims 3, 9, and 10 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Davis (US 5,835,053) in view of Nix et al. (US 3,81 5,01 6) and further in view of 
Stump etal. (US 5,904,210). 

a. Regarding claim 3, Davis does not teach that the reflector means (18) 
includes a transponder (40,140,240,340). However, Stump et al. teach a 
method for detecting the depth of an underground boring tool using a radar probe 
and radar detection techniques in which the boring tool is provided with a device 
which generates a specific signal in response to a probe signal (ab. lines 1-6). 
Fig. 1 shows how probing and detection unit 28 transmits a probe signal 36 into 
the ground towards underground boring tool 24, and col. 4 lines 41-43 refer to a 
cooperative target 20 coupled to underground boring tool 24, which cooperative 
target is shown in Fig. 16. Col. 4 lines 47-59 teach that the cooperative target 
allows reflections from the underground boring tool to be readily distinguished 
from returns from other reflection sources. The cooperative target is here 
considered a transponder. It would have been obvious to one of ordinary skill in 
the art to use a transponder as reflector means, as taught by Stump et al., in 
order to allow reflections from the transponder to be readily distinguished from 
other reflections. 

b. Regarding claim 9: the limitations of claim 9 differ from those of claim 3 in 
requiring a transponder (40,140,240,340) capable of being moved relative to 
this high-frequency measuring device. The cooperative target 20 taught by 
Stump et al. moves relative to probing and detection unit 28 as the boring tool to 
which it is coupled advances. It would have been obvious to one of ordinary skill 
in the art to provide a movable transponder, as taught by Stump et al., in order to 
measure layer depth or thickness at different locations. 

c. Regarding claim 10, Davis teaches that the high-frequency measuring 
device (12) includes a position-detection system (50,52) for recording a 
path(s) (ab. lines 21-24 teach that "the system can be wheel mounted for 
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advancing continuously along the roadway and the radar data can be 
synchronized with roadway location", where identification of roadway location 
implies the use of a position-detection system for recording a path). 

1 0. Claims 4, 5, and 6 are rejected under 35 U.S.C. 1 03(a) as being unpatentable 
over Davis (US 5,835,053) in view of Mucciardi (US 6,496,136). 

a. Regarding claim 4, thickness measuring devices wherein the high- 
frequency transmitter (24) and the high-frequency receiver (38) are 
operated in the same device (12), in particular a hand-held device are well- 
known. For example, Mucciardi teaches a ground penetrating radar system for 
the inspection of trees wherein the thickness of wood is measured (ab. line 15- 
1 6). Fig. 4a shows an embodiment in which transmitter and receiver are 
combined in a single device 9, and Fig. 2A shows that the device 9 is hand-held. 
It would have been obvious to one of ordinary skill in the art to modify the 
invention of Davis by using a hand-held transmitter/receiver device in order to 
achieve portability and ease of use. 

b. Regarding claim 5, Davis teaches that the measuring device (12) is moved 
over a surface (14) of the material to record the at least two transit-time 
measurements (ab. lines 21-24 teach that "the system can be wheel mounted 
for advancing continuously along the roadway and the radar data can be 
synchronized with roadway location", which process involves moving the 
measuring device over a surface and recording multiple transit-time 
measurements). 

c. Regarding claim 6, Davis teaches that the displacement path(s) of the 
measuring device (12) is detected (ab. lines 21-24 teach that "the system can 
be wheel mounted for advancing continuously along the roadway and the radar 
data can be synchronized with roadway location", where identification of roadway 
location implies the detection of a displacement path). 
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Conclusion 

1 1 . The following prior art made of record and not relied upon is considered pertinent 

to applicant's disclosure. 

a. The method set forth by applicant for calculating thickness using transit time 
measurements for at least two different propagation paths is taught by Caulfield 
(US 6,545,945) (col. 9 lines 41-45 "techniques for measuring layer thickness are 
well known in the art and include the use of multiple sources and/or receivers to 
allow analysis of signals along multiple propagation paths"). 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to CASSI GALT whose telephone number is (571)270- 
1469. The examiner can normally be reached on Mon-Fri 7:30AM-5:00PM, Alt. Fri, 
Eastern Time. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Thu Nguyen can be reached on 571-272-6967. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published 
applications may be obtained from either Private PAIR or Public PAIR. Status 
information for unpublished applications is available through Private PAIR only. For 
more information about the PAIR system, see http://pair-direct.uspto.gov. Should you 
have questions on access to the Private PAIR system, contact the Electronic Business 
Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a USPTO 
Customer Service Representative or access to the automated information system, call 
800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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